. CbyKO airways display a paucity of cilia and impaired mucociliary transport. (A) Bronchiolar airway sections from untreated and naphthalene (NA)-treated (13-d recovery) adult WT and CbyKO mice were immunostained for the ciliary axoneme marker acetylated (ac) -tubulin and for Clara cell marker CCSP. Nuclei were stained with DAPI (blue). Bar, 20 µm. (B) Stereological analysis of A. Bronchiolar regions were imaged at 200× magnification. Three to four images per mouse were used to calculate the volume density of cell markers (V V ) and the surface area of the epithelial basement membrane per reference volume (S V ). Note that there was a significant reduction in airway cilia (acetylated -tubulin) in CbyKO mice under both untreated or naphthalene-treated conditions compared with WT mice, whereas no major differences were observed in Clara cell (CCSP) or nuclear (DAPI) volume densities. n = 5 mice/genotype/condition. Data are presented as means ± SEM. **, P < 0.01; ***, P < 0.001. (C and D) Measurement of cilia-generated flow (C) and directionality (D) in the tracheal epithelium. Fluorescent microspheres were applied to adult tracheal explants and tracked under epifluorescent illumination. WT values are set as 1. n = 3 for each genotype. Data are presented as means ± SEM. *, P < 0.05. MTECs were prepared from GFP-centrin-2 transgenic mice, fully differentiated, and immunostained with the CEP164 antibody. The images are projections of z sections collected at 125-nm intervals. Top-down views and the entire fields in x-z (bottom) and y-z (right) directions are shown. In WT, along the z axis, basal bodies were properly docked and tightly aligned within 1 µm at the apical cell surface, whereas in CbyKO, they were scatted over 3 µm. Note that in CbyKO, many basal bodies appeared poorly polarized, but CEP164 was properly recruited to the basal bodies (insets).
